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Description 

[0001] The invention relates to an information recov- 
ery system, comprising a record carrier exhibiting first 
variations of a first physical parameter of said record 
carrier, said first variations corresponding to information 
recorded on said record carrier, and second variations 
of a second physical parameter of said record carrier, 
said second variations exhibiting a variation pattern said 
second physical parameter differing from said first phys- 
ical parameter; and a playback apparatus having a 
transducer for scanning said record carrier, said trans- 
ducer being adapted to detect said first variations and 
said second variations, detection means for detecting 
the second variations of the second physical parameter 
on the basis of a detection signal received from the 
transducer, and recovery means that are coupled to said 
transducer for recovering the information from said first 
variations. 

[0002] The invention further relates to a play-back ap- 
paratus for use in the system. 

[0003] A system of the type mentioned above is inter 
alia known as the Compact-Disc system. Normal Com- 
pact Discs play on all compatible playback apparatuses. 
Nowadays recording apparatus are available for copy- 
ing the information present on a read-only Compact Disc 
on a recordable disc which can be played on the com- 
patible play-back apparatus. 

[0004] However some applications , for example au- 
dio-visual games, require a so-called "closed system" 
in which the Compact Disc with the software represent- 
ing the audio-visual game can only be played on special 
players and which cannot be copied easily by means of 
the available recording apparatuses. 
[0005] In the view of cost price aspects it is desired 
that know-how of the already existing information sys- 
tems can be used as much as possible. Therefor it is 
desired to amend existing information systems as less 
as possible in order to realize a low-cost "closed infor- 
mation system". 

[0006] However it should be made very difficult for 
third parties to copy such special discs by means of ex- 
isting copying machines. 

The prior art protection schemes do not meet this re- 
quirement, e.g. 

rate scrambling/encryption can by copied from disc 
to disc with a bit copying machine; 
special logical errors (to copy protect) in a main and/ 
or subcode channel (of e.g. a Compact Disc) can 
also be copied with a bit copying machine; 
schemes relying on the relation main/subcode 
channel can also be copied with a bit copying ma- 
chine. 

[0007] EP-A-299573 discloses an information recov- 
ery system as defined in the preamble of claim 1 and 
comprising a record carrier on which information may 



be recorded in a track in the form of optical detectable 
marks, which track exhibits a prerecorded track undula- 
tion, which undulation is modulated by a position-infor- 
mation signal. During recording the modulation is de- 
s tected and the position -information is recovered for in- 
dicating the track portion in which the information is re- 
corded. 

[0008] Further JP-A-61 123026 describes a type of 
copy protection, in which an apparatus discriminates be- 
tween two types of pits recorded on a record carrier, i. 
e. true pits representing information and dummy pits, all 
pits being formed by depth variations and dummy pits 
having other depths than true pits, which apparatus de- 
forms the output signal when the dummy pit does not 
exist in a position where it should exist. 
[0009] An object of the invention is to provide a closed 
information system in which record carriers are used 
which can be copied less easily. 
[0010] According to the invention this object is 
achieved by an information system as defined in the 
opening paragraph and which is characterized in that 
the detection means are adapted for recovering a code 
represented by said variation pattern and in that the 
playback apparatus further comprises enabling means 
arranged to enable said recovery means to recover the 
information in dependence on said code. 
[0011] Due to the fact that a bit copying machine usu- 
ally only copies the variations of the first physical pa- 
rameter (which variations represent the information re- 
corded) the variations in the second physical parameter 
are not copied. Consequently the special discs cannot 
be copied by the usual type of bit copying machines. 
[001 2] An embodiment of the information system ac- 
cording to the invention is characterized in that the sec- 
ond variations exhibit a modulation pattern representing 
a code, that the detection means comprise demodula- 
tion means for recovering the said code from the detec- 
tion signal and means for activating the enabling means 
in response to the recovery of said code. 
[0013] The use of a modulation of the variation has 
the advantage that the presence of the variations of the 
second physical parameter can be detected more relia- 
bly. 

[001 4] An further embodiment of the information sys- 
tem is characterized in that the information recorded is 
of a type which is recoverable by means of a predeter- 
mined data processing, the code represented by the 
modulation pattern of the second variations indicating 
the type of data processing to be used for recovering 
the information, the apparatus being provided with 
means for setting the recovery means in a mode in 
which the predetermined data processing indicated by 
the code recovered is performed. 
[0015] This embodiment has the advantage that for 
recovering the information read from the record carrier 
it is required that the code represented by the modula- 
tion pattern is available. So the information can only be 
recorded by a dedicated play-back apparatus, which is 
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able to recover the code. In the event that the informa- 
tion is encrypted or scrambled before it is recorded on 
the record carrier the code preferably indicate the en- 
cryption key or the scramble method respectively. 
[0016] Although not limited to information system in 
which optically readable record carrier are used, the 
system is in particular suitable for this type of information 
systems. 

[001 7] I n an optical record carrier it is relatively simple 
to provide the track in which the information has been 
recorded with a track modulation which can be detected 
by the same radiation beam as used for reading the in- 
formation. 

[0018] An embodiment of the information system in 
which this is realized, is characterized by servo control 
means for controlling the scanning in order to control at 
least one scanning parameter to a predetermined value 
on the basis of a detection signal received from the ra- 
diation sensitive detector and which is affected by said 
second physical parameter, which servo control means 
having a predetermined frequency bandwidth, said var- 
iations of said second physical parameter cause varia- 
tions in the detection signal which exhibit a frequency 
spectrum which is located outside the bandwidth of ser- 
vo control means and outside the frequency spectrum 
of the signal variations caused by the variations of the 
first physical parameter. 

[001 9] The variations in the second physical parame- 
ter can be in the form of variations in the track position 
in a direction transverse to the track direction. These 
variations can be detected on the basis of the tracking 
error signal. 

[0020] The variations in the second physical parame- 
ter can be in the form of a variation in the position of the 
plane in which the optically readable marks are located. 
In that event the variation can be detected on the basis 
of the focus error signal. 

[0021] The variations in the second physical parame- 
ter can also be in the form of a variation in the mean 
value of the optical readable marks and the intermediate 
areas located between the optically readable marks. In 
that event the variations in the second physical param- 
eter can be detected on the basis of variations in the 
data clock signal recovered during the scanning of the 
track with a constant linear velocity. 
[0022] In the event that the record carrier used in the 
information system is a Compact Disc it is preferred to 
use an information system which is characterized in that 
the variations in the second physical parameter result 
in a variation in the detection signal with a frequency 
substantially corresponding to 22 kHz in the event that 
the track is scanned with a scanning speed between 1 .2 
to 1 .4 meter per second. 

[0023] This embodiment has the advantage that it is 
impossible to copy the special disc on an usual record- 
able Compact Disc which is provided with a pregroove 
which exhibits a wobble which results in a tracking error 
with a frequency of substantial 22 kHz when the pre- 



groove is scanned with a velocity between 1 .2 and 1 .4 
meter per second. 

[0024] Even in the event that it succeeds to record a 
wobbling pattern of recording marks which corresponds 
5 to the wobbling recording marks of the record carrier to 
be copied, this pattern will not be detectable because of 
the presence of the wobbling pregroove which is situat- 
ed in the same frequency range. 
[0025] Embodiments of the invention will now be de- 
scribed in more detail, by way of example, with refer- 
ence to Figures 1 to 9, wherein 

Figures 1 , 2 and 3 show embodiments of record car- 
riers for use in the information system according to 
the invention, 

Figures 4 and 5 show embodiments of the informa- 
tion system according to the invention, 
Figure 6 show the positions of the frequency spec- 
tra of different signals with respect to one another, 
and 

Figures 7 and 8 show embodiments of detection cir- 
cuits for use in the information system as shown in 
figure 5. 

[0026] Figure 4 shows an embodiment of the informa- 
tion system in accordance of the invention. The infor- 
mation system comprises means (not shown) to move 
a record carrier 1 along a transducer 41 , so as to cause 
a scanning of the record carrier 1 . The record carrier 
exhibits variations of a first physical parameter, which 
variations represent information recorded on the record 
carrier 1 . The transducer 41 is of a type that is respon- 
sive to said variations in said first physical parameter. 
An information recovery circuit 42 is coupled to an out- 
put of the transducer 41 for receiving a detection signal 
corresponding with the variations of the first physical pa- 
rameter on the scanned part of the record carrier 41. 
The information recovery circuit is of an usual type that 
recovers the information from the said detection signal 
received. 

[0027] The record carrier 1 further exhibits a variation 
of a second physical parameter, which does not repre- 
sent the information represented by the variations of the 
first physical parameter. Which second variations, how- 
ever are also detectable by the transducer 41. The 
transducer supplies to a detection circuit 43 a signal cor- 
responding with the variations in the second physical 
parameter detected by the transducer 41 . The detection 
circuit 43 supplies to a control circuit 44 a control signal 
indicating whether the detection signal received com- 
prises signal parts which corresponds with predeter- 
mined variations of the second physical parameter. In 
response to the receipt of a control signal indicating that 
the detection signal comprises parts corresponding to 
said predetermined variations the control circuit 44 sup- 
plies to the information recovery circuit 42 an enabling 
signal for enabling the information recovery. So only in 
the event that the presence of said variation in said see- 
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ond physical parameter is detected the information re- 
corded on the disc will be recovered. The information 
recorded on a copy of the record carrier, which copy only 
exhibits the variations in the first physical parameter, 
representing the information, can not be recovered. 
[0028] Figure 1 shows possible embodiments of a 
record carrier 1 for use in the information system in ac- 
cordance with the invention, Figure 1 a being a plan view, 
Figure 1b and 1c being highly enlarged plan views of a 
part 2 of a first and second embodiment of the record 
carrier 1 , and Figure 1 d showing a small part of a sec- 
tional view of the part 2 along a line b-b of a third em- 
bodiment of the record carrier 1 . 
[0029] In the embodiment of the record carrier 1 
shown in Figure 1 b the variations in first physical param- 
eter have the form of optical detectable marks 3 which 
alternate with intermediate areas 4. The optically detect- 
able marks may be in the form of so-called pits. However 
also other type of optically detectable marks are suita- 
ble. The optically detectable marks are arranged along 
a track of which the centre line is indicated by a refer- 
ence sign 5. In this embodiment the variation in the sec- 
ond physical parameter is a variation of the track posi- 
tion in a direction transverse to the track direction. This 
position variation has the form of a track undulation, also 
known as a radial track wobble. Such track wobble can 
easily be detected by the same beam scanning means 
as used for the detection of the optically detectable 
marks 3 as will be discussed in an other part of the de- 
scription. 

[0030] In the embodiment shown in Figure 1c the var- 
iations of the second physical parameter has the form 
of variations of the width of the optical detectable marks 
3. The variations in the width of marks 3 result in a ad- 
ditional intensity modulation in a radiation beam scan- 
ning the track. Both the variations in the width of the 
marks 3 and the information can be recovered on the 
basis of the intensity modulation, provided that the fre- 
quency spectrum of the component caused by the pat- 
tern of marks does not overlap the frequency spectrum 
of the component caused by the mark width variations. 
[0031] In Figure 1d the reference sign 6 indicates a 
transparent substrate. The substrate 6 is covered wit a 
reflective layer 7. The reflective layer 7 is covered by a 
protective layer 8. The substrate 6 is provided with op- 
tically detectable marks 3 in the form of pits. The varia- 
tions in the second parameter are in the form of the var- 
iations of the position of the plane in which optically de- 
tectable marks 3 are situated. In Figure 1d different po- 
sitions of these planes are indicated by lines 9 and 10. 
When scanning the pattern as shown in Figure 1d with 
a focused radiation beam the variations in the plane of 
the marks 3 result in a focus error which can be detected 
easily. 

[0032] Figure 2 shows the pattern of optically marks 
3 and intermediate areas 4 for a fourth embodiment of 
the record carrier 1 for use in the information system 
according to the invention. Ttie lengths of the marks 3 



and the intermediate areas 4 correspond with a plurality 
(including one) of bit cells of a signal 20 read from the 
record carrier. In figure 2 this signal 20 is shown for the 
event that the pattern of marks 3 and areas 4 is scanned 

5 with a constant linear velocity. The length T of a bit cell 
corresponds with the period T of the data clock of the 
signal. In the track parts indicated by reference sign 21 
a bit cell is represented by a track part with a length L1 , 
whilst in the track part indicated by reference sign 22 a 

10 bit cell is represented by a track part with a length L2, 
which is shorter than length L1 . In other words the mean 
length of the marks 3 and areas 4 for the track parts 21 
differs from the mean length of the marks 3 and areas 
4 in the track parts 22. In the event that the track is 

15 scanned with a constant linear velocity and the data 
clock is recovered from the signal 20 read, the variation 
in the mean value of the length of the marks 3 and areas 
4 results in a variation of the frequency of the recovered 
data clock. 

20 [0033] Figure 3 shows a fifth embodiment of a record 
carrier for use in the information system according to the 
invention. In this embodiment the tracks are divided in 
groups a and b. The track pitch d1 in group a as well as 
the track pitch d2 of the tracks in group b is constant 
25 within the respective group. The track pitch d2, however, 
is greater than the track pitch d1 . This difference in track 
pitch can be easily detected when the tracks are 
scanned by a radiation beam as is described in detail in 
GB-PS 1 ,51 6,285. The presence of the variations in the 
30 track pitch can be easily detected when a scanning 
beam is moved in radial direction over the record carrier 
1. 

[0034] Figure 5 shows an embodiment of an optical 
information system in accordance with the invention in 
35 more detail. 

[0035] The system is provided with a rotating drive 
motor 50 mechanically coupled with the record carrier 
1 so as to cause a rotation of the record carrier about 
an axis 51 . In doing so the record carrier is moved along 
40 a transducer in the form of an optical read head 52 of 
an usual type. The optical head 52 comprises a radiation 
source 53 for example in the form of a semiconductor 
laser for generating a laser beam 54. The beam 54 is 
directed by an optical system of an usual type to a radi- 
os ation sensitive detector 55 via the record carrier 1 . The 
laser beam is modulated in accordance with the varia- 
tions of the first and second parameter. These modula- 
tions are detected by the detector 55 and detection sig- 
nals corresponding to these modulations are available 
50 on output of the detector 55. The detection signals on 
the output of the detector 55 are supplied to a circuit 56 
of a usual type which derives a focus error signal FE 
and an tracking error signal RE from these detection sig- 
nals. The focus error signal FE is supplied to a focus 
55 control circuit 57 which derives from this focus error sig- 
nal an energizing signal for an focus actuator 58 such 
that a focal point 59 of the beam 54 is maintained in a 
plane of the record carrier in which the optically delect- 
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ably marks 3 are located. The detector 55 the circuit 56 
the focus control circuit 57 and the focus actuator form 
a focus servo system of an usual type. 
[0036] The tracking error signal RE is supplied to a 
tracking control circuit 59 which derives from the track- s 
ing error signal RE an energizing signal for a tracking 
actuator 60 arranged to move the beam 54 in radial di- 
rection in response to the energizing signal so as to 
maintain the beam substantially directed to the centre 
of the track 5. The detector 55, the circuit 56 and the 
tracking control circuit form a tracking servo system of 
usual type. The detection signals on the output of the 
detector are also supplied to an information recovery cir- 
cuit 61 . 

[0037] Further the playback apparatus is provided 
with scanning velocity control means for maintaining the 
scanning velocity on a substantial constant value. The 
scanning velocity control means may comprise a circuit 
63, for example a phase locked loop circuit of an usual 
type, for recovering the data clock from the detection 
signals on the output of the detector 55. The frequency 
of the data clock is a measure for the scanning velocity 
A signal indicating the data clock frequency is supplied 
to a motor control circuit 64 for energizing the motor 50 
such that the frequency of the recovered data clock is 
maintained on a substantial constant value. It is to be 
noted that the scanning velocity servo system can also 
be realised in other manners, for example as often re- 
alized in compact disc players on the basis of the filling 
grade of a so-called FIFO-buffer in which the information 
read out is temporarily stored. 

[0038] In the event that the record carrier 1 is of the 
type as shown in Figure 1 b the tracking error signal ex- 
hibit a signal component which is caused by the radial 
wobble. For a detailed explanation of this phenomena 
reference is made to EP-A-0,2-99,573 and EP-A- 
0,325,330. The frequency of the radial wobble should 
be selected such that the frequency of the signal com- 
ponent caused by the wobble is situated outside the 
bandwidth of the tracking servo loop and outside the fre- 
quency spectrum of the information. Figure 6 shows as 
illustration the position of the frequency spectrum 31 of 
the signal component caused by the radial wobble situ- 
ated between the bandwidth 32 of the tracking servo and 
the frequency spectrum 30 of the information recorded 
on the record carrier. 

[0039] The signal component in the tracking error sig- 
nal RE caused by the radial wobble is detected by a de- 
tection circuit 62. This detection circuit 62 may be of a 
type as disclosed in detail in the documents EP-A- 
0,299,573 and EP-A-0,325,330. 
[0040] Instead of a radial wobble with a constant fre- 
quency and constant amplitude radial wobbles are used 
which exhibit a modulation which represent a code. 
Such modulation may be of a type as for example as 
disclosed in EP-A-0,299,573oraFM-modulation as dis- 
closed in EP-A-0,325,330. 

[0041] In the event that a modulated radial wobbhe is 



used the detection circuit 62 may be of a type as dis- 
closed in the said EP-documents. Figure 7 shows in 
principle such type of detection circuit 62. This detection 
circuit comprises a band pass filter 80 tuned to the fre- 
quency of the radial wobble. The input of the filter 80 is 
coupled to the circuit 56 so as to receive the tracking 
error signal RE. The output of the filter 80 is supplied to 
a demodulation circuit 81 for recovering the code repre- 
sented by the modulated wobble. The code recovered 
by the demodulation circuit 81 is supplied to a compa- 
rator circuit 82 for comparing the code recovered with a 
predetermined code. The comparator circuit 82 is of a 
type that generates an enabling signal for the recovery 
circuit 61 in the event that the code recovered by the 
demodulation circuit 81 corresponds with the said pre- 
determined code. 

[0042] The information recovery circuit 61 may be of 
an usual type which may be enabled by means of an 
enabling signal. 

[0043] It may be preferably to record encrypted or 
scrambled information on the record carrier which can 
only be recovered using a predetermined encryption or 
descrambling key code. In that event it is preferred to 
represent the descrambling or encryption code by the 
modulation of the track wobble. The information recov- 
ery circuit should then provided with a descrambling or 
a de-encryption circuit for deencrypt or descramble the 
information using the code directly received from the de- 
modulation circuit 81. An example of such information 
recovery circuit is shown in Figure 8, which information 
recovery circuit comprises a demodulation and error 
correction circuit 90 of an usual type for the recovery of 
information which has been encoded for example in ac- 
cordance with a Compact Disc standard. The output sig- 
nal of the circuit 90 is supplied to a descrambling or de- 
encryption circuit 91 of an usual type which descrambles 
or de-encrypts the information in conformity of the code 
directly received from the demodulation circuit 81 . 
[0044] For copying Compact Discs often a so-called 
recordable Compact Disc is used which is provided with 
a pregroove exhibiting a radial wobble which cause a 
signal component in the radial error signal with a fre- 
quency which substantially corresponds with a value of 
22 kHz when the record carrier is scanned with a nom- 
inal scanning velocity of 1.2 to 1.4 meter per second. 
Said recordable Compact Disc is in detail disclosed in 
EP-A-0,325,330 already mentioned. 
[0045] In order to prevent that a radial wobble copied 
from a Compact disc with a modulate radial wobble it is 
preferred that the radial wobble on the compact Disc to 
be copied has a frequency which substantially corre- 
sponds with the frequency of the radial wobble of the 
pregroove on the recordable Compact Disc. In that case 
the frequency spectra of both wobbles overlap and the 
wobbles cannot be distinguished from one another any 
more. 

[0046] The embodiments described in the preceding 
are suitable to be used in combination of record carriers 
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which exhibit a track wobble as shown in figure 1b. 
[0047] The same circuitry can be used in the event 
that a record carrier is used as shown in Figure 1d. 
When using that type of record carrier a signal compo- 
nent in the focus error signal is caused in stead of in the 
tracking error signal. In that case the focus error signal 
should be supplied to the detection circuit 62 in stead of 
the tracking error signal RE. 

[0048] In the event that a record carrier is used of a 
type as shown in Figu re 2 the frequency of the data clock 
recovered by circuit 63 exhibits variations. In that event 
a signal indicative of these variations in the data clock 
frequency should be supplied to the detection circuit 62. 
[0049] The detector 55 ,the circuit 63, the motor circuit 
64 and the motor 50 form a scanning velocity control 
system. For a proper operation the variations in the data 
clock frequency should be situated outside the band- 
width of the scanning velocity servo. In the preceding 
the invention is described for use in combination of op- 
tical information systems. However it is to be noted that 
in principle the invention is also applicable or other type 
of information systems such as magnetic information 
systems. In such systems a magnetic record carrier may 
be provided with a wobbling track. Both the magnetic 
information pattern and the track wobble can be detect- 
ed by the same magnetic read head. 

Claims 

1. An information recovery system, comprising: a 
record carrier (1) exhibiting: 

first variations of a first physical parameter of 
said record carrier, said first variations corre- 
sponding to information recorded on said 
record carrier, and 

second variations of a second physical param- 
eter of said record carrier, said second varia- 
tions exhibiting a variation pattern and 

said second physical parameter differing from 
said first physical parameter; and a playback appa- 
ratus having: 

a transducer (41;52-55) for scanning said 
record carrier, said transducer being adapted 
to detect said first variations and said second 
variations; 

detection means (43;62;81) for detecting the 
second variations of the second physical pa- 
rameter on the basis of a detection signal re- 
ceived from the transducer and; 
recovery means (42;61) that are coupled to 
said transducer for recovering the information 
from said first variations, 

characterized in that 



the detection means (43;62;81 ) are adapted for 
recovering a code represented by said variation 
pattern and; 

in that the playback apparatus further compris- 
s es enabling means (62;82) arranged to enable 

said recovery means to recover the information 
in dependence on said code. 

2. Information recovery system as claimed in claim 1 , 
10 characterized in that the second variations exhibit 

a modulation pattern representing a code, that the 
detection means comprise demodulation means 
(81 ) for recovering the said code from the detection 
signal and means for activating the enabling means 
15 (62,82) in response to the recovery of said code. 

3. Information recovery system as claimed in claim 2, 
characterized in that the information recorded is of 
a type which is recoverable by means of a prede- 

20 termined data processing, the code represented by 
the modulation pattern of the second variations in- 
dicating the type of data processing to be used for 
recovering the information, the apparatus being 
provided with means for setting the recovery means 
25 in a mode in which the predetermined data process- 
ing indicated by the code recovered is performed. 

4. Information recovery system as claimed in one of 
the preceding claims, characterized in that said 

30 record carrier (1) is of an optical readable type, in 
which the information has been recorded as pat- 
terns of optically detectable marks (3) arranged 
along a track (5), and in that said transducer com- 
prises a radiation sensitive detector (55) and means 
35 (53,58,60) for directing a radiation beam on the ra- 
diation sensitive detector via the record carrier, 

5. Information recovery system as claimed in claim 4, 
characterized by said playback apparatus further 

40 having servo control means (57,59,64) for control- 
ling the scanning by means of the transducer in or- 
der to control at least one scanning parameter to a 
predetermined value on the basis of a detection sig- 
nal received from the radiation sensitive detector 

45 (55) and which is affected by said second physical 
parameter, which servo control means having a pre- 
determined frequency bandwidth, said second var- 
iations of said second physical parameter cause 
variations in the detection signal which exhibit a fre- 

50 quency spectrum which is located outside the band- 
width of servo control means and outside the fre- 
quency spectrum of the signal variations caused by 
the first variations of the first physical parameter 

55 6. Information recovery system as claimed in claim 5, 
characterized in that said servo control means com- 
prise tracking control means (60), the second vari- 
ations of the second physical parameter being var- 
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iations in track position in a direction transverse to 
the track direction. 

7. Information recovery system as claimed in claim 5 
characterized in that the servo control means com- 
prises scanning speed control means (64,50), the 
second variations of the second physical parameter 
being the mean value of the length of the optically 
detectable areas and the intermediate areas, the 
playback apparatus comprising means (63) for data 
clock recovery, the detection means (62) comprises 
means for detecting variations in the clock frequen- 
cy caused by the variation in the said mean value. 

8. Information recovery system as claimed in claim 5, 
characterized in that the servo control means com- 
prises focus control means (58) for maintaining a 
focal point of the scanning beam substantially in the 
plane in which the optically detectable areas and 
the intermediate areas are located, the second var- 
iations of the second physical parameter being var- 
iations in the position of the said plane. 

9. Information recovery system as claimed in one of 
the claims 6, 7 or 8, characterized in that the record 
carrier is a Compact Disc, and that the second var- 
iations in the second physical parameter result in a 
variation in the detection signal with a frequency 
substantially corresponding to 22 kHz in the event 
that the track is scanned with a scanning speed be- 
tween 1 .2 to 1 .4 meter per second. 

10. A playback apparatus for recovering information 
from a record carrier (1 ) exhibiting first variations of 
a first physical parameter of said record carrier, said 
first variations corresponding to information record- 
ed on said record carrier, and second variations of 
a second physical parameter of said record carrier, 
said second physical parameter differing from said 
first physical parameter, the playback apparatus 
comprising: 

a transducer (41;52-55) for scanning said 
record carrier, said transducer being adapted 
to detect said first variations and said second 
variations; 

detection means (43;62;81) for detecting the 
second variations of the second physical pa- 
rameter on the basis of a detection signal re- 
ceived from the transducer and; 
recovery means (42;61) are provided that are 
. coupled to said transducer for recovering the 
information from said first variations, 

characterized in that: 

the detection means (43;62;81 ) are adapted for 
recovering a code represented by a variation 



pattern of said second variations and; 
in that the playback apparatus further compris- 
es enabling means (62;82) arranged to enable 
said recovery means to recover the information 
5 in dependence on said code. 

1 1 . Playback apparatus as claimed in claim 1 0, charac- 
terized in that the detection means comprises de- 
modulation means (81) for recovering a code from 

to the detection signal and means (62,82) for activat- 
ing the enabling means in response to the recovery 
of said code. 

1 2. Playback apparatus as claimed in claim 1 1 , charac- 
is terized in that the apparatus is provided with means 

for setting the recovery means (42,62) in a mode in 
which a predetermined data processing indicated 
by the code recovered is performed. 

20 13. Playback apparatus as claimed in any one of the 
claims 1 0, 1 1 or 1 2, characterized in that said trans- 
ducer comprises a radiation sensitive detector (55) 
and means (53,58,60) for directing a radiation beam 
on the radiation sensitive detector via the record 

25 carrier. 

14. Playback apparatus as claimed in claim 1 3, charac- 
terized by further having servo control means 
(57,59,64) for controlling the scanning in order to 

30 control at least one scanning parameter to a prede- 
termined value on the basis of an error signal de- 
rived from a detection signal received from the ra- 
diation sensitive detector (55), the detection means 
(62) being arranged to detect the presence of the 
35 second variations of said second parameter on the 
basis said error signal. 

15. Playback apparatus as claimed in claim 14, charac- 
terized in that said servo control means comprise 

40 tracking control means (59,60) for controlling the 
tracking on the basis of a tracking error signal de- 
rived from a detection signal received from said ra- 
diation sensitive detector (55). 

45 1 6. Playback apparatus as claimed in claim 1 4, charac- 
terized in that the servo control means comprises 
scanning speed control means (64,50), the play- 
back apparatus further comprising means (63) for 
data clock recovery, the detection means (62) com- 

50 prises means for detecting variations in the clock 
frequency 

1 7. Playback apparatus as claimed in claim 1 4, charac- 
terized that the servo control means comprises fo- 
55 cus control means (57,58) for maintaining a focal 
point of the scanning beam substantially in the 
plane in which the optically detectable areas and 
the intermediate areas are located on the basis of 
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an focus error signal derived from a detection signal 
received from the radiation sensitive detector (55). 



PatentansprOche 

1. Informationsruckgewinnungssystem mit: einem 
Aufzeichnungstrager (1), der Folgendes aufweist: 

erste Anderungen eines ersten physikalischen 
Parameters des genannten Aufzeichnungstra- 
gers, wobei die genannten ersten Anderungen 
auf dem genannten Aufzeichnungstrager auf- 
gezeichneten Informationen entsprechen, und 
zweite Anderungen eines zweiten physikali- 
schen Parameters des genannten Aufzeich- 
nungstragers, wobei diese zweiten Anderun- 
gen ein Anderungsmuster aufweisen und die 
genannten zweiten Anderungen sich von dem 
genannten ersten physikalischen Parameter 
unterscheiden; und ein Abspielgerat mit: 
einem Wandler (41; 52-55) zum Abtasten des 
genannten Aufzeichnungstragers, wobei der 
Wandler ausgebildet ist, die genannten ersten 
Anderungen und zweiten Anderungen zu de- 
tektieren; 

Detektionsmitteln (43; 62; 81 ) zur Detektion der 
zweiten Anderungen des zweiten physikali- 
schen Parameters auf Basis eines vom Wand- 
ler empfangenen Detektionssignals und 
Ruckgewinnungsmitteln (42; 61 ), die mit dem 
genannten Wandler gekoppelt sind zum Ruck- 
gewinnen der Informationen aus den genann- 
ten ersten Anderungen, 

dadurch gekennzeichnet, dass 
die Detektionsmittel (43; 62; 81) ausgebildet sind 
zum Ruckgewinnen eines von dem genannten An- 
derungsmuster reprasentierten Codes und 

dass das Abspielgerat weiterhin Freigabemit- 
tel (62; 82) umfasst, die ausgebildet sind, die ge- 
nannten Ruckgewinnungsmittel freizugeben, urn 
die Informationen in Abhangigkeit von dem genann- 
ten Code zuruckzugewinnen. 

2. Informationsruckgewinnungssystem nach An- 
spruch 1 , dadurch gekennzeichnet, dass die zwei- 
ten Anderungen ein Modulationsmuster aufweisen, 
das einen Code reprasentiert, dass die Detektions- 
mittel Demodulationsmrttel (81) zum Ruckgewin- 
nen des genannten Codes aus dem Detektionssi- 
gnal und Mittei zum Aktrvieren der Freigabemittel 
(62, 82) in Reaktion auf die Ruckgewinnung des ge- 
nannten Codes umfassen. 

3. Informationsruckgewinnungssystem nach An- 
spruch 2, dadurch gekennzeichnet, dass die autge- 
zeichnete Information von einer Art ist, die mit Hilfe 



einer zuvor bestimmten Datenverarbeitung zuruck- 
gewonnen werden kann, wobei der von dem Modu- 
lationsmuster der zweiten Anderungen reprasen- 
tierte Code die Art der zur Ruckgewinnung der In- 

s formation zu verwendenden Datenverarbeitung an- 
gibt, wobei das Gerat mit Mitteln zum Setzen der 
Ruckgewinnungsmittel in einen Modus versehen 
ist, in dem die von dem ruckgewonnenen Code an- 
gegebene zuvor bestimmte Datenverarbeitung 

10 ausgefuhrt wird. 

4. Informationsruckgewinnungssystem nach einem 
der vorhergehenden Anspruche, dadurch gekenn- 
zeichnet, dass der genannte Aufzeichnungstrager 

15 (1) von einer optische lesbaren Art ist, in dem die 
Informationen als Muster aus entlang einer Spur (5) 
angeordneten optisch detektierbaren Marken (3) 
aufgezeichnet worden sind, und dass der genannte 
Wandler einen strahlungsempfindlichen Detektor 

20 (55) umfasst sowie Mittei (53, 58, 60), urn ein Strah- 
lenbundel uber den Aufzeichnungstrager auf den 
strahlungsempfindlichen Detektor zu richten. 

5. Informationsruckgewinnungssystem nach An- 
25 spruch 4, dadurch gekennzeichnet, dass das ge- 
nannte Abspielgerat weiterhin Servosteuerungs- 
mittel (57, 59, 64) zum Steuem des Abtastens mit 
Hilfe des Wandlers hat, urn zumindest einen Abt- 
astparameter auf Basis eines von dem strahlungs- 

30 empfindlichen Detektor (55) empfangenen Detekti- 
onssignals, das von dem genannten zweiten physi- 
kalischen Parameter beeinflusst wird, auf einen zu- 
vor bestimmten Wert zu regeln, wobei die Servo- 
steuerungsmittel eine zuvor bestimmte Frequenz- 

35 bandb'reite haben, die genannten zweiten Anderun- 
gen des genannten zweiten physikalischen Para- 
meters Anderungen des Detektionssignals 
bewirken, die ein Frequenzspektrum aufweisen, 
das auBerhalb der Bandbreite von Servosteue- 

40 rungsmitteln und auBerhalb des Frequenzspek- 
trums der von den ersten Anderungen des ersten 
physikalischen Parameters bewirkten Signalande- 
rungen liegt. 

45 6. Informationsruckgewinnungssystem nach An- 
spruch 5, dadurch gekennzeichnet, dass die ge- 
nannten Servosteuerungsmittel Spurfolgesteue- 
rungsmittel (60) umfassen, wobei die zweiten An- 
derungen des zweiten physikalischen Parameters 

50 Anderungen der Spurposition in einer Richtung 
quer zur Spurrichtung sind. 

7. Informationsruckgewinnungssystem nach An- 
spruch 5, dadurch gekennzeichnet, dass das Ser- 
55 vosteuerungsmittel Abtastgeschwindi gkeitssteue- 
rungsmittel (64, 50) umfasst, wobei die zweiten An- 
derungen des zweiten physikalischen Parameters 
der Mittelwert der Lange der optisch detektierbaren 
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Gebiete und der Zwischengebiete sind, wobei das 
Abspielgerat Mittel (63) zur Datentaktruckgewin- 
nung umfasst, das Detektionsmittel (62) Mittel zum 
Detektieren von durch die Veranderung des ge- 
nannten Mittelwertes bewirkten Anderungen der s 
Taktlrequenz umfasst. 

8. Informationsruckgewinnungssystem nach An- 
spruch 5, dadurch gekennzeichnet, dass das Ser- 
vosteuerungsmittel Fokussteuerungsmittel (58) 10 
umfasst, um einen Fokus des Abtaststrah I enbu ri- 
dels nahezu in der Ebene zu halten, in der die op- 
tisch detektierbaren Gebiete und die Zwischenge- 
biete liegen, wobei die zweiten Anderungen des 
zweiten physikalischen Parameters Anderungen is 
der Position der genannten Ebene sind. 

9. Informationsruckgewinnungssystem nach einem 
der Anspruche 6, 7 oder 8, dadurch gekennzeich- 
net, dass der Autzeichnungstrager eine Compact 20 
Disc ist, und dass die zweiten Anderungen des 
zweiten physikalischen Parameters zu einer Veran- 
derung des Detektionssignals mit einer Frequenz 
von nahezu 22 kHz fOhren, falls die Spur mit einer 
Abtastgeschwindigkeit zwischen 1 ,2 bis 1 ,4 Meter 2s 
pro Sekunde abgetastet wird. 

10. Abspielgerat zum Ruckgewinnen von Informatio- 
nen aus einem Autzeichnungstrager (1), der erste 
Anderungen eines ersten physikalischen Parame- 30 
ters des genannten Aufzeichnungstragers auf- 
weist, wobei die genannten ersten Anderungen auf 
dem genannten Autzeichnungstrager aufgezeich- 
neten Informationen entsprechen, sowie zweite An- 
derungen eines zweiten physikalischen Parame- 35 
ters des genannten Aufzeichnungstragers, wobei 
dieser zweite physikalische Parameter sich von 
dem genannten ersten physikalischen Parameter 
unterscheidet, wobei das Abspielgerat umfasst: 

40 

einen Wandler (41 ; 52-55) zum Abtasten des 
genannten Aufzeichnungstragers, wobei der 
Wandler ausgebildet ist, die genannten ersten 
Anderungen und zweiten Anderungen zu 
detektieren ; 45 
Detektionsmittel (43; 62; 81) zur Detektion der 
zweiten Anderungen des zweiten physikali- 
schen Parameters auf Basis eines vom Wand- 
ler empfangenen Detektionssignals 
ROckgewinnungsmittel (42; 61), die mit dem so 
genannten Wandler gekoppelt sind, zum Ruck- 
gewinnen der Informationen aus den genann- 
ten ersten Anderungen, 

dadurch gekennzeichnet, dass 55 

die Detektionsmittel (43; 62; 81) ausgebildet 
sind zum Ruckgewinnen eines von einem An- 



deaingsmuster der genannten zweiten Ande- 
rungen reprasentierten Codes und 
dass das Abspielgerat weiterhin Freigabemittel 
(62; 82) umtasst, die ausgebildet sind, die ge- 
nannten ROckgewinnungsmittel freizugeben, 
um die Informationen in Abhangigkeit von dem 
genannten Code zuruckzugewinnen. 

11. Abspielgerat nach Anspruch 10, dadurch gekenn- 
zeichnet, dass das Detektionsmittel Demodulati- 
onsmittel (81 ) zum Ruckgewinnen eines Codes aus 
dem Detektionssignal und Mittel (62, 82) zum Akti- 
vieren der Freigabemittel in Reaktion auf die Ruck- 
gewinnung des genannten Codes umfasst. 

12. Abspielgerat nach Anspruch 11, dadurch gekenn- 
zeichnet, dass das Gerat mit Mitteln zum Setzen 
der ROckgewinnungsmittel (42, 62) in einen Modus 
versehen ist, in dem eine von dem ruckgewonne- 
nen Code angegebene, zuvor bestimmte Datenver- 
arbeitung ausgefuhrt wird. 

1 3. Abspielgerat nach einem der Anspruche 10,11 oder 
12, dadurch gekennzeichnet, dass der genannte 
Wandler einen strahlungsempfindlichen Detektor 
(55) umfasst sowie Mittel (53, 58, 60), um ein Strah- 
lenbundel uber den Autzeichnungstrager auf den 
strahlungsempfindlichen Detektor zu richten. 

14. Abspielgerat nach Anspruch 13, dadurch gekenn- 
zeichnet, dass es weiterhin Servosteuerungsmittel 
(57, 59, 64) zum Steuern des Abtastens hat, um zu- 
mindest einen Abtastparameter auf Basis eines aus 
einem von dem strahlungsempfindlichen Detektor 
(55) empfangenen Detektionssignal abgeleiteten 
Fehlersignals auf einen zuvor bestimmten Wert zu 
regeln, wobei die Detektionsmittel zum Detektieren 
des Vorhandenseins der zweiten Anderungen des 
genannten zweiten Parameters auf Basis des ge- 
nannten Fehlersignals ausgebildet sind. 

15. Abspielgerat nach Anspruch 14, dadurch gekenn- 
zeichnet, dass die genannten Servosteuerungsmit- 
tel Spurfolgesteuerungsmittel (59, 60) umfassen, 
zum Steuern der Spurfolge auf Basis eines aus ei- 
nem von dem strahlungsempfindlichen Detektor 
(55) empfangenen Detektionssignal abgeleiteten 
Spurfolgefehlersignals. 

16. Abspielgerat nach Anspruch 14, dadurch gekenn- 
zeichnet, dass das Servosteuerungsmittel Abtast- 
geschwindigkeitssteuerungsmittel (64, 50) um- 
fasst, wobei das Abspielgerat weiterhin Mittel (63) 
zur Datentaktruckgewinnung umfasst, und das De- 
tektionsmittel (62) Mittel zum Detektieren von An- 
derungen der Taktfrequenz umfasst. 

17. Abspielgerat nach Anspruch 14, dadurch gekenn- 



9 



17 



EP 0 545 472 B1 



18 



zeichnet, dass das Servosteuerungsmittel Fokus- 
steuerungsmittel (57, 58) umfasst, um auf Basis ei- 
nes aus einem von dem strahlungsempfindlichen 
Detektor (55) empfangenen Detektionssignal abge- 
leiteten Fokusfehlersignals einen Fokus des Abt- 
aststrahlenbOndels nahezu in der Ebene zu hatten, 
in der die optisch detektierbaren Gebiete und die 
Zwischengebiete liegen. 

Revendications 

1. Systeme de restitution d'informations, 
comprenant: un support d'enregistrement (1) 
pr6sentant : 

des premieres variations d'un premier parame- 
tre physique dudit support d'enregistrement, 
lesdites premieres variations correspondant 
aux informations en registries sur ledit support 
d'enregistrement, et 

des deuxiemes variations d'un deuxieme para- 
metre physique dudit support d'enregistre- 
ment, lesdites deuxiemes variations presentant 
un motif de variation, et 
ledit deuxieme parametre physique etant diffe- 
rent dudit premier parametre physique, et 

un appareil de reproduction comportant : 

un transducteur (41 ; 52 a 55) pour balayer ledit 
support d'enregistrement, ledit transducteur 
etant adapte pour detecter lesdites premieres 
variations et lesdites deuxiemes variations; 
des moyens de detection (43; 62; 81 ) pour de- 
tecter les deuxiemes variations du deuxieme 
parametre physique sur la base d'un signal de 
detection recu du transducteur, et 
des moyens de restitution (42; 61 ) qui sont cou- 
ples audit transducteur pour restituer les infor- 
mations desdites premieres variations, 

caracterise en ce que 

les moyens de detection (43; 62; 81 ) sont adap- 
tes pour restituer un code represents par ledit 
motif de variation, et 

en ce que I'appareil de reproduction comprend 
en outre des moyens de validation (62; 82) 
agences pour permettre auxdits moyens de 
restitution de restituer les informations en fonc- 
tion dudit code. 

2. Systeme de restitution d'informations suivant la re- 
vendication 1 , caract6ris6 en ce que les deuxiemes 
variations presentent un motif de modulation repre- 
sentant un code, en ce que les moyens de detection 
comprennent des moyens de demodulation (81) 



pour restituer ledit code a partir du signal de detec- 
tion et des moyens pour activer les moyens de va- 
lidation (62, 82) en reaction a la restitution dudit co- 
de. 

5 

3. Systeme de restitution d'informations suivant la re- 
vendication 2, caracterise en ce que les informa- 
tions enregistrees sont d'un type qui peut etre res- 
titue au moyen d'un traitement de donn6es pred6- 

10 termine, le code represents par le motif de modu- 
lation des deuxiemes variations indiquant le type de 
traitement de donnees a utiliser pour restituer les 
informations, I'appareil etant pourvu de moyens 
pour fixer les moyens de restitution sur un mode 

is dans lequel le traitement de donnees predetermine 
indique par le code restitue est effectue. 

4. Systeme de restitution d'informations suivant Tune 
des revendications prececientes, caracterise en ce 

20 que ledit support d'enregistrement (1 ) est d'un type 
lisible optique, dans lequel les informations ont ete 
en registries sous la forme de motifs de reperes d6- 
tectables par voie optique (3) agences le long d'une 
piste (5), et en ce que ledit transducteur comprend 

25 un detecteur sensible au rayonnement (55) et des 
moyens (53, 58, 60) pour diriger un faisceau de 
rayonnement sur le detecteur sensible au rayonne- 
ment par I'intermidiaire du support d'enregistre- 
ment. 

30 

5. Systeme de restitution d'informations suivant la re- 
vendication 4, caracterise en ce que ledit appareil 
de reproduction comporte en outre des moyens de 
servocommande (57, 59, 64) pour commander le 

35 balayage au moyen du transducteur afin de com- 
mander au moins un parametre de balayage a une 
valeur predetermined sur la base d'un signal de de- 
tection recu du detecteur sensible au rayonnement 
(55) et qui est affecte par ledit deuxieme parametre 

40 physique, lesquels moyens de servocommande 
comportent une largeur de bande pr£determinee, 
lesdites deuxiemes variations dudit deuxieme pa- 
rametre physique causent des variations dans le si- 
gnal de detection qui presentent un spectre des f re- 

45 quences qui se trouve en dehors de la largeur de 
bande des moyens de servocommande et en de- 
hors du spectre des frequences des variations de 
signal causies par les premieres variations du pre- 
mier parametre physique. 

so 

6. Systeme de restitution d'informations suivant la re- 
vendication 5, caracterise en ce que lesdits moyens 
de servocommande comprennent des moyens de 
commande de poursuite (60), les deuxiemes varia- 

55 tions du deuxieme parametre physique etant des 
variations de la position de piste dans une direction 
transversale a la direction de piste. 
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7. Systeme de restitution conformations suivant la re- 
vendication 5, caract6ris6 en ce que les moyens de 
servocommande comprennent des moyens de 
commande de Vitesse de balayage (64, 50), les 
deuxiemes variations du deuxieme parametre phy- s 
sique etant la valeur moyenne de la longueur des 
zones detectables par voie optique et des zones in- 
termediates, I'appareil de reproduction compre- 
nant des moyens (63) pour la restitution de Phorloge 

de donn6es, les moyens de defection (62) com- 10 
prennent des moyens pour d6tecter des variations 
dans la frequence d'horloge caus6es par la varia- 
tion de ladite valeur moyenne. 

8. Systeme de restitution d'informations suivant la re- is 
vendication 5, caracterise en ce que les moyens de 
servocommande comprennent des moyens de 
commande de focal isation (58) pour maintenir un 
foyer du faisceau de balayage pratiquement dans 

le plan dans lequel se trouvent les zones detecta- 20 
bles par voie optique et les zones intermediates, 
les deuxiemes variations du deuxieme parametre 
physique etant des variations de la position dudit 
plan. 

25 

9. Systeme de restitution d'informations suivant Tune 
des revendications 6, 7 ou 8, caracterise en ce que 
le support d'enregistrement est un Compact Disc, 
et en ce que les deuxiemes variations du deuxieme 
parametre physique donnent une variation du si- 30 
gnal de detection a une frequence correspondant 
pratiquement a 22 kHz dans I'eventualite ou la piste 

est balayee a une Vitesse de balayage comprise en- 
tre 1 ,2 et 1 ,4 metre par seconde. 

35 

1 0. Appareil de reproduction pour restituer des informa- 
tions a partir d'un support d'enregistrement (1 ) pr6- 
sentant des premieres variations d'un premier pa- 
rametre physique dudit support d'enregistrement, 
lesdites premieres variations correspondant a des 40 
informations enregistr6es sur ledit support d'enre- 
gistrement, et des deuxiemes variations d'un 
deuxieme parametre physique dudit support d'en- 
registrement, ledit deuxieme parametre physique 
etant different dudit premier parametre physique, 45 
I'appareil de reproduction comprenant : 

un transducteur (41 ; 52 a 55) pour balayer ledit 
support d'enregistrement, ledit transducteur 
etant adapts pour detecter lesdites premieres so 
variations et lesdites deuxiemes variations; 
des moyens de detection (43; 62; 81) pour de- 
tecter les deuxiemes variations du deuxieme 
parametre physique sur la base d'un signal de 
detection recu du transducteur, et ss 
des moyens de restitution (42; 61 ) qui sont cou- 
ples audit transducteur pour restituer les infor- 
mations desdites premieres variations sont 



prevus, 

caracterise en ce que 

les moyens de d6tection (43; 62; 81 ) sont adap- 
ted pour restituer un code represents par un 
motif de variation desdites deuxiemes varia- 
tions, et 

en ce que I'appareil de reproduction comprend 
en outre des moyens de validation (62; 82) 
agenc6s pour permettre auxdits moyens de 
restitution de restituer les informations en fonc- 
tion dudit code. 

11. Appareil de reproduction suivant la revendication 

10, caract6ris6 en ce que les moyens de detection 
comprennent des moyens de demodulation (81) 
pour restituer un code a partir du signal de detection 
et des moyens (62, 82) pour activer les moyens de 
validation en reaction a la restitution dudit code. 

12. Appareil de reproduction suivant la revendication 

11, caracterise en ce que I'appareil est pourvu de 
moyens pour fixer les moyens de restitution (42, 62) 
sur un mode dans lequel un traitement de donn6es 
predetermine indique par le code restitue est effec- 
tu6. 

13. Appareil de reproduction suivant Tune des revendi- 
cations 10, 11 ou 12, caracterise en ce que ledit 
transducteur comprend un detecteur sensible au 
rayonnement (55) et des moyens (53, 58, 60) pour 
diriger un faisceau de rayonnement vers le detec- 
teur sensible au rayonnement par I'intermediaire du 
support d'enregistrement. 

14. Appareil de reproduction suivant la revendication 

1 3, caracterise en outre en ce qu'il comprend des 
moyens de servocommande (57, 59, 64) pour com- 
mander le balayage afin de commander au moins 
un parametre de balayage sur une valeur pr6d6ter- 
min6e sur la base d'un signal d'erreur d6riv6 d'un 
signal de detection recu du detecteur sensible au 
rayonnement (55), les moyens de detection (62) 
etant agenc6s pour detecter la presence des 
deuxiemes variations dudit deuxieme parametre 
sur la base dudit signal d'erreur. 

15. Appareil de reproduction suivant la revendication 

1 4, caracterise en ce que lesdits moyens de servo- 
commande comprennent des moyens de comman- 
de de poursuite (59, 60) pour commander la pour- 
suite sur la base d'un signal d'erreur de poursuite 
derive d'un signal de detection recu dudit detecteur 
sensible au rayonnement (55). 

16. Appareil de reproduction suivant la revendication 
1 4, caracterise en ce que les moyens de servocom- 
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mande comprennent des moyens de commande de 
Vitesse de balayage (64, 50), I'appareil de reproduc- 
tion comprenant en outre des moyens (63) pour la 
restitution d'horloge de donnees, les moyens de de- 
tection (62) comprennent des moyens pour detec- 5 
ter des variations dans la frequence d'horloge. 

17. Appareil de reproduction suivant la revendication 
14, caracterise en ce que le moyen de servocom- 
mande comprend des moyens de commande de to- 10 
calisation (57, 58) pour maintenir un foyer du fais- 
ceau de balayage pratiquement dans le plan dans 
lequel se trouvent les zones detectables par voie 
optique et les zones intermedial res sur la base d'un 
signal d'erreur de localisation d6riv6 d'un signal de is 
detection recu du detecteur sensible au rayonne- 
ment (55). 
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